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TITLE: stability of the p-Phase in Titanjum - Vanadimﬁ’\- Molybdenum Alloys

PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol 5, Nr 3, pp 619-621 (ussR)

ABSTRACT: oOn the basis of published data (Refs 1-4), the authors assumed
that the siabilization of the homogeneous p-phase takes p.ace
in Ti-MNo-V alloys whose composition 1ies below the line which
in the diagram (rig 1) connects the binary alloy of Ti with
14% Mo and with 204 of V. The alloys were melted in the arc in a
He atmosphere from 71 obtained by the magne.aium-thermit process
#yom moclybdenum powder and vanadium. The analyses of raw paterials
are given in table°1, the alloys in table 2. Chiliing took place af-
ter heating %o 900" by T - 10° water. The alloys were metallo=-
graphiocally and radiographically (RKU camera) analyzed. The hard-
ness was determined by means of the Vickers apparatus. Figure 2
ghows diagrams giving the stability of the p-phase in alloys of dif-
ferent composition when heating to 10 . 600°. The highes} atability
of the 21.12% of No and 9.72% of V alloy is at 100°-400° . Vanadium
additions to about 20% have but 1ittle influence on the stability
of the p-phase, which, however, inoreasss with rise in the molyb-
card 1/2 denum content, The decomposition of the p-phase of Ti-Mo-V alloys \IY

APPROVED F :
OR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520002-1



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520002-1

0

18.4000 STe

AUTHORS: Ageyev, N. V., Fogel', A. A., Shicrove, T. A., Trapezniov,
VooETT T

TIPLE: Melting Chromium in 2 Suspended State
\

PERIODICAL: ‘Zhurnal prikladroy khimii, 1ube, vel 33, Kr 2, pp 332-337
(USSR)

ABSTRACT: The use of chromium as a base v heat-reo
presents difficulties due to the britiler
caused by various impurities. Ons of the
Fogel, Izv. AN SSSR, OTN, 1G5%, Vol 2
Technique and Methods of Inves
(Eksperimental 'naya tekhnika 1 me
vysokhkikh temperaturakh) publi. t;
p 478) developed a method of melti
dispensed with the use of a crue
manner the contamination of the
gaseous impurities. The metal
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Melting Chromium in a Suspended State

in purified helium atmosphere.
was ted by a standard elw‘txonLv, 1%
60 with a frequency of 200,0C0 he 'L:.

vacuum in the melting mamber L~
of helium was from 3°107° to =
on the conditions of the
volatilization ot the mel:
under 1.1-1.2 atm helium p
purified by passing it thro
with activated carbon and

the boiling point of li{ui'
were prepared from eleciro
from metal purified by means
designated in thils abs tract ao
Little spheres (d - about 1b N
compressed from the above ma
melting by slow heating in hjju
Hez). The metal was maintained
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off, the metal dropped into a copper casting mold.
From 100 cast samples, 25% showed a lower content
of nitrogen as compared wlth the initial content, 3%
showed no changes, and 2% showed a higher than initial
nitrogen content. The electrolytic chromium used in
the experiments contalned: O, 0.0084-0.013%; N, 0.008-
0.0108%; H, about 0.001%; C, 0.020-0.025%; S, 0.003-
0.004%; Si, 0.040%; Fe, 0.030%; Al, 0.01-0.015%; Mn,
0.003%; Ni, 0.0007%; Cu, 0.001-0.004%; Ti, 0.000%;
Co, 0.001%. The compressed spheres showed 0.0103-
0.0122% oxygen on the surface, and 0.0082-0,0092% near
the center; nitrogen content was respectively 0.012%
and 0.0073%. The melting took 105 sec, and the O and N
content inside the cast samples was, respectively,
0.0068-0.0110%, and 0.0030-0.0069%, i.e., the O and N
content did not increase during the melting and casting.
Similar results were obtained with the iodide chromlum
(about 0.005% oxygen, and about 0.006% nitrogen inside
card 3/4 the cast samples). Hardness of the cast samples
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. D
(Rockwell scale B converted to Brinell) was 115-116 kz/mm”

f'or the electrolytic, and 108-1]0 kg/’mma f'or the todide
chromium.  Tenslle straln of the electrolytic chromium
castings was determined in an IM-4P type machine in

the range of 45-400° C. The yield point was reached
above 2500 ¢, but cven at H507 ¢ the tenstle straln was
only 3%. Compression tests showed that the point of
transition from plastic to brittle state (at 150-175° ¢)
was ldentical for both the electrolytic and the lodide
chromium casts. There are 5 flpures; and b Soviet ref-
erences.

ASSOCIATION: A. A, Baykov Institute of metallurgy, Academy of
Sclences USSR (Institut metallurgli imeni 4. A.
Baykova AN SSSR)

SUBMITTED: June 6, 1959
Card 4/4
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AUTBORS Ageyev, N, Y.s. Corresponding Member B011/BO15
AS"USSR, Tavadze, F. N., Kartvelishvili, Yu, M.

TITLE: On the Production of Pure Chromium Chlorideaﬂ

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 6, pp 1294 - 1297
(UssR)

ABSTRACT: To obtain chromium in the highest possible degree of purity the

authors recommend the production of pure chromium chlorides

from electrolytic chromium by chloride distillation in a
chlorine current, and subsequent reduction with alkali metals

or alkaline-earth metals. In this paper they deal with the v\/
production of pure chromium chlorides. The following reactions
are possible between metallic chromium and chlorine:
2Cr + 3012-> 20rC13 (1); cr + 012 —»CrCl2 (2); 201-015

+ Cr —>30rCl, (3). The authors calculated the free energies
and equilibrium constants of these reactions from standard
data. The results (temperature dependence of the free energies
and constants) are graphically shown on figures 1 and 2. The
Card 1/} thermodynamic determination shows that in the temperature range

+
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on the Production of Pure chromium Chlorides s/ozcy6o/130/06/032/059
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jnvestigated reaction (1) is most likely to 0ocur whereas Te-
action (3) ie most unlikelye ydetallic chromium was gupplied by
the Institut prikladnoy khimii 1 elektrokhimii AN GruzSSR

nstitute of Applied Chemistry 8n Electrochemistrx of the

h inskaye SSR). Figure 3 ghows

the apparatus for the production of pure ctromun dea,The proce-
dure may be djvided into three sections: (a) degasification of
chromium} (v) chlorination of chromiumj (c) purification of the
chlorides produced by gublimation. These thgee gstages are dis~ W{
cussed in detaile Degaeification at 400-450 in a vacuum of
10°4an during 1,0-1.5 h was gufficient to elim%nate the entire
hydrogens Chlorination yg effective at 595-605 - The chlorina-
tion time 18 to & considerable extent determined by the rate
of chlorine addition and the amount of weighed chromium portim.
Chlorination took about 50 minutes at 8 chromjium quantity of
20-30 g. At @ glow chlorine passage ¢rCl, is produceda 1t is
necessary %o purify the chromium chlorides under the exclusion
of air and gteam in vacuul or in pure chlorine becauee the
chromium trichloride vgporse oxidize easily in the aire. CrCl,
dissociates above 1300 gigns of dissociation are, howevers
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AUTHORS ; AgeleL_N,__L_._Corresponding Member of the 2g USSR and
Shekhtman, V. gh.

TITLE: The Nature of Sigma Phases

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol, 135, No., 2,
Pp. 309-311

TEXT: "The authors investigated the order of sigma pPhases in the 8ystems
Cr-Re, lMn-Re, and Re-Fe, They studied annealeg binary alloys with 37 at%
Cr (the sample was obtained from Professor ve. M. Savitskiy's laboratory),
47.7 at% Mn, and 55 at% Fe. According to microstructural ang X-ray
analyses, these alloys velong to the single-phage regions of o-phases in
the state diagram, Accordingly, formulas were chogen for the calculation
of structural amplitudes which, on the basis of erystallochemical data,
are ascribed to thege compounds with gl} reservations: Re180r

Re12Fe18' Table 1 shows the variants of ordered atomic distribution ip the
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compounds concerned., These variants follow the symmetry of space group
P42/mnm to which the structure of g-phases belongs, The authors!

and ordered distributions of atoms is possible on the basis of the
interrelations of chosen lines, However, in the case of the Re-Fe alloy,
1% was also necessary to study lines (311) ang (002). Their intensities
were determined by a YPC-SOI4(URS-50I) diffractometer with an MCTP -4
(MSTR-4) counter., The curves were recorded by an 3NN -09 (EPP-09)
potentiometer., A comparison between experiment and calculation shows that
the above-mentioned alloys are ordered. The atomic distribution in the
cells of o-phases is correlated to % coordination number ang depends on
the position of the components in the periodic system. The diagram of
Fig. 1 shows the average concentration of Re in the O0-phases of V-Re,
Cr-R, Mn-Re, ang Fe-Re (Refs, 13-15) as a function of the group number
of. the second component. It was thus foung that the Re content decreases
with increasing group numbers, Their explanation of thig Phenomenon is in
accordance with the opinion of other Tesearchers; they arrive at the
conclusion that ip the four last-mentioned systems, rhenium has an

Card 2/5
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electron excess as compared to the hypothetical level. The higher the

valency of the second component, the swaller the Re amount necessary for
an electron concentration characteristic of ¢- -phases. It is assumed that
the formation of g-phases in ‘the 'systems Re-Ilm and Re-Fe can be. explained

by a higher metal valency of Re as compared to the elements of the firss
transition group, although these 0= ~-phases do not fallow the well-known

rule according to which the elements forming o-phases lie on both sides
of the dividing line between the sub-groups VI A and VII 4. There are

1 figure, 2 tables, and 15 references: 6 Soviet, 4 US, 4 British, and

1 Polish.

ASSOCIATION Institut metallurgll im. A. A, Baykova Akademii nauk SSSR X
- (Institute of Metallurgy imeni 4. A Baykov of the Academy
* of Sciences USSn) '

\
:

|.SUBMITTED: ' August 3, 1960 .
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ALISOVA, S.P.;KOLESNIKOVA, T.P,; MARKOVICH, K.P.; PETROVA, L,A,; ROGACHEV-

SKAYA, Z.M.; AGEYEV, N.V., red.; MOSKVINA, R.Ya., red.; MUKHA, S.Ya.,
tekhn. red,

[Constitutional diagrams of metal systems published in 1958] Diagrammy

sostoianiia metallicheskikh sistem, opublikovannye v 1958 godu., Pod

red, N.V.Ageyeva. Moskva, No.4. 1961. 402 p. %MD’LA 14:12)
(Phase rule and equilibrium)

B n.‘ SEE et B 5 Eg-. i
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E193/E383
AUTHORS : Ageyev, N.V., Karpinskiy, 0.G. and Petrova, L.A.
“{Moscow)
TITLE: Stability of the beta-sclid solution in titanium-

iron-chromium alloys

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye
telkhnicheskikh nauk. Metallurgiya i toplivo, no. 5,
1961, 86 - 89 + 1 plate

TEXT: The object of the present investigation was to study
the effect of a third alloying element (iron or chromium} on
the stability of the P-phase in binary Ti-Cr or Ti-Fe alloys.
The composition of the experimental alloys is given in a table.
Hardness measurements, metallographic examination and X-ray
diffraction were used to study the phase transformations in
specimens prepared from alloys which had been melted in an
argon-arc furnace, hot-forged, scalped and homogenized by two-
hours treatment at 900 C. In the first series of exgeriments
the constitution of alloys quenched from 800 and 900 C was
studied. The results are reproduced in Fig. 1, showing the

Card 1/8 </
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Ti-rich corner of the mgtastable constitution diggram of

Ti-Fe=Cr alloys at 900 "C (broken line) and 800 "C (continuous

line); the regions above and below these lines comprise alloys V//
consisting, respectively, of p+w and P-phase only. These -

results are in agreement with the earlier findings of Ageyev
and Petrova (Ref. 5 - DAN SSSR, 1961, v. 138, no. 2, 359-360),
according to which alloys with an electron concentratlon 2h.2
consist of a single B-phase, whereas those with and electron
concentration < 4.2 have a two-phase (P+w) structure. In the
second series of experiments, the stability of the metastable
B-phase, obtained in alloys 2, 4, 5 and 7 by quenchlng from
900 °C, was studied on spe01mens aged at 100 -~ 400 °C for
perlods ranging from 15 min to 100 hours. The results are
reproduced in Fig. 2, where the constitution of an alloy
containing 4.09% Fe and 6.20% Cr is plotted as a function of
temperature (t, °C, vertical axis) and time (¢ , min,
horizontal axis); the continuous lines divide the diagram

into three regions: B-phase regions (circles); (B+w) region

(crosses) and (a+P) region (squares). The nunbers ascribed to

Card 24 L//
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experimental points denote the hardness (kg/mmz) of the

corresponding specimens and the broken lines represent the

boundary of the maximum-hardness region. It will be seen

that alloys with the (f+w) structure are relatively hard, the

hardness increasing with temperature of the ageing treatment.

This effect is associated with the degree of dispersion and

‘the quantity of precipitated w- phasee Laue photographs of the

Ti-Fe-Cr alloys, aged at 300 - 400 °c, showed additional

reflections (satellite spots) 51tuated near those produced

by the matrix lattice. This effect was attributed to a change

in the periodicity of the lattice in sub-microscopic crystal

regions caused by localized variation of the concentration

of supersaturated solid solution during the formation of two-
dimensional nuclei of the new phase, whose composition b//
approached that of the precipitated phase in equilibrium with
the matrix. The dimension of the Ti-enriched regions were
calculated from the angular displacenient of the satellite spots
and it was found that they depended on the composition of the
alloy and the ageing time and temperature, being approximately

Card 3/§ //
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150 A in the 3.19 wt.% Fe and ;5.99 wt.% Cr alloy., aged for 15 min
at 400 °C, approximately 125 A in similarly treated %.09 wt.o

Fe and 6920 wt.% Cr alloy and about 100 i in the 4.15 wt.% Fe =~ /
6.33 wt.% Cr alloy. The effect of temperaturewas more
pronounced: in the case of the 4.09 wt.% Fe - 6.2 wt.% Cr alloy,
it tgok 15 min for the 51ze of the Ti-enriched zomnes to reach
125 A, when aged at %400 C and 81 hours when aged at 300 °c.

The change in the particle size and quantity of the precipitated
w-phase was accompanied by enrichment of the B-matrix, whose
composition tendd to approach that of the eutectoid. This
tendency was indicated by the variation of the lattice parameter
of the p- phaso which, in the 4.0 wt.% Fe - 3.64 wt.% Cr alloy,
changed from 3 250 X after quenchxng to 3. 182 kX after 7 hours
ageing at 400 °C. The results of the present investigation
showed that the decomposition of the supersaturated solution

in Ti-rich Ti-Fe-Cr alloys took place in the following manner:

B->B +{u (B, ) + B

. . + W . +
impove. enrlchu}-) Benrlch., »B

enrich.

+ 0 ~3» « + chem. compound.

Card W/F 4/
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AUTHORS:  Ageyev, N.V., Karpinskiy, 0.G. and Petrova, L.A.(Moscow)

TITLE: Stability of the beta-solid solution in titanium-
iron-vanadium alloys

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye
tekhnicheskikh nauk. Metallurgiya i toplivo,
no. 6, 1961, 127 - 129 4+ 1 plate

TEXT: The object of the present investigation was to study
the effect of a third component (V or Fe) on the stability of

the a-phase in binary Ti-Fe or Ti-V alloys. The composition of
the experimental alloys is given in a table. The alloys, remelted
Several times in an argon-arc furnace, were hot-forged at

900 - 950 °C into rods measuring 9 x 9 x 100 mm. After machining-
off the oxide skin, the rods were homogenized by a five-hour
vacuum treatment at 900 OC, followed by furnace-cooling. The
phase-transformations were studied by X-ray diffraction and
hardness measurements. The results of examination of specimens
quenched from 900 and 800 OC are given in Fig. l, in the form

of a metastable constitution diagram (the Ti, V and Fe contents
Card l# (;/
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are given in wt.%), alloys situated above the broken or

continuous lines represent those in which the B-phase can be
retained on quenching from 800 or 900 OC, respectively; decom-
position of the f-phase in alloys situated below thesc lines
cannot be prevented by quenching and the alloys in this
composition range consist of B- and w-phases. In the next
series of experiments the alloys 7. &, 9 and 10 solution-
treated at 900 OC, were aged at various temperatures for various
times. Typical results are reproduced in Fig, 2, showing the
constitution of the Ti-3.74 Fe - 14.68 V (graph a) and

Ti - 3.87 Fe - 16.68 V (graph 6 ) alloys as a function of ageing
temperature (vertical axis, °C) and time (horizontal axis. min)e.
The continuous curves divide each diagram into the B, B+w and
a+B regions; the numbers, ascribed to the experimental points,
denote the Vickers hardness number of the alloy, while the broken
lines form boundaries of the maximum-hardness regions. In
general, it was found that with increasing alloying-additions
content; the precipitation of the w-phase in solution-treated

Card 2/[ %
/
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Ti-Fe-V alloys aged at 400 °C was suppressed, the (B + w)
range became narrower, the quantity and particle~size of the
w-phase decreased and the hardness of the alloy was reduced to

an extcent which inereased with inercasing V content. It would
appear that in alloys with 23 - 25 V and 3 - 4o, Fe, aged at

00 OC, the (¢ + p) structure is formed dircctly from the

B~solid solution without passing through the intermediate

(B + v) stage. The presence of additional (satollite) o
reflections on Laue photographs of specimens aged at 400 °C f
was taken to indicate the formation (in the initial stage of
the process) of two-dimensional nuclei of the w-phase surrounded
by Ti-enriched B-solid solution. The size of these nuclei,
calculated from the angular displacement of the satdlite
reflections, was —_ 220 » The satellite reflections disappearea
on further ageing and the Laue photographs showed the lines of
w-phase and Ti-enriched B-solid solution only. It was concluded
that decomposition of the B-solid solution in Ti-Fe-V alloys
took place in the following manners

Card B/ﬁ)%/ '
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e B> B'{m(pimpov.) * Ponricn l’Bom ten, ¥ U2 Ponricn, t '

+ « ~> a + chemical compound.

* There are 3 figures, 1 table and 4 Soviect-bloc references.

SUBMITTED: March 3, 1961
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S §/078/61/006/001/018/019
P 1&. 1285~ B017/B054
‘ AUTHORS ¢ Ageyev , N. V., Karpinskiy, 0. G., Petrova, L. A,
TITLE: Meoha;;i;“;—-'of Déoomposition of Solid (5-Solution of

Titanium - Rhenium Alloys

PERIODICAL: Zhurnal neorganiocheskoy khimii, 1961, Vol. 6, No. 1,
- pp. 251 - 252

TEXT: The authors studied the mechanism of decomposition of solid
B-solution of titanium - rhenium alloys by metallographic and X-ray
analyses, as well as by Vickers hardness measurements. The alloys were
produced at the Laboratoriya redkikh i blagorodnykh metallov i splavov

. schematically shows hardness and structure of a titanium alloy with
e 19:91 % by weight of rhenium, which was hardened at 9000¢. Tho seqig X
oo f-solution of the titanium alloy with 19.91 4 by weight of rhenium is
: - decomposed on heating at 400°C with separation of the @-phase; with
. extension in the resction time, the w-phase passes over into the a-phase.

Card 1/2
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Mechanism of Decomposition of Solid
of Titanium - Rhenjum Alloys

The mechanism of decomposition of solid
alloys proceeds acoording to the scheme 3
hardness of B-alloys of titanium with rhenium is explained
tal lattice of the sol

distortion of the orys

1 figure and 5 Soviet references.

SUBMITTED:

August 2, 1960

88473

P -Solution §/078/61/006/001/018/019
B017/B054

B-solution of titanium - rheniug

=B +w =B+ a. The increased

by a

id p-solution. There are

APPROVED FOR RELEASE: 06/05/2000

CIA-RDP86-00513R000100520002-1"




"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520002-1

S $/078/61,/006/008/018 /018
|§-1283 25518 B127/B226
/
AUTHORS : Ageyev, N. V., Karpinskiy, 0. G., Petrova, L. A,
TITLE: Stability of the p-phase solution of a titanium-chromium

alloy
PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no, 8, 1961, 1976-1978

TEXTt This is to continue & series of studies on the ﬂ-phase Ti-Cr alloy,
and to clarify the balancing of the metastable phase .and the mechanism of
dissociation at 100 - 400°C. Titanium and chromium iodides were used as
initial materials which contained 1% of carbon and, as gaseous additions,
0.01% of oxyger. and nitrogen, and 0,001% of hydrogen., The iron and
silicon content did not exceed 0.05%. The components were fused in an
arc furnace with tungsten electrodes and an argon atmosphere. The alloy
was kept in molten state at 900 - 9500C with intermediate heating for

5 = 15 min., The melt was tempered in a muffle furnace at 900°C for 2 hr,
and then gradually cooled in the furnace. Heat treatment of thg samples
was carried out in quartz ampuls evacuated to g pressure of 10~% mm Hg,

The samples were metallographicelly and roentgenographically examined;

hardne;s was determined by the Vickers method and under a pressure of 10 kg,
Card 1/4 :
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s/078/61/006/008/018/018
Stability of the,., 25518 B127/B226

The ﬂ-phase can be obtained in metastable state in melts of 9% by weight
(844 at%) of Cr by tempering at 800 and 900°C. All other alloys con-
taining less than 9% of Cr showed f~ and w-phase structures. For this
stabilization, different values are given in publications, They are ex-
plaired by the impurity of the substances used and by the different rates
of tempering of the alloys. In the present case, the stability of the
f-phase of alloys having 9.14 and 9.79% by weight of Cr was studied at
temperatures of 100 - 4000C, The stability of the f-phase is graphically
shown in Figs 2. The solid lines comprise the structural range; the dotted
ones show the range of maximum hardness, the values of which are given in
figures. The P-phase dissociates as follows: p=—P+ v@(p’reduced)

) — + a—30a + chemical

+ pconcentrated] __)ﬁconcentrated + pconcentrated
compound. There are 2 figures, 1 table, and 12 references: 10 Soviet-
bloc and 2 non-Soviet-bloo. The two references to English-language
publications read as follows: Ref, 7: F, B, Cuff, N. J. Grant, C. F. Floe,
Trans Amer, Inst. min. (metall). Engrs, 194, 848 (1952); Ref. 81

D. J. Me Pherson, M. G. Fontana. Trans Amer. Soc. Metals, 43, 1098 (1951).

SUBMITTED: March 6, 1961
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uy, lury §/020/61/138/002/019/024
1§ .5  280% 1005 B103/3220
i AUTHORS : Ageyev, N, V., Corresponding Member AS USSR, and
“Petrova, L. 4.
N TITLE; General rules for the stabilizing of solid beta solution

in titanium alloys

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 138, no. 2, 1961, 359-360

TEXT: The authors desocribe the factors influencing the minimum critioal
content of alloying addition needed for stabilizing the beta phase in
titanium alloys. These factors have to be agcertained in order to
eatablish the general rules of the above stabilization. Table 1 shows
these minimum concentrations for 11 stabilizers by which a monophase
structure of the solid beta solution in metastable state is obtained at
room temperature. The sequence of these elements corresponds to their
activity as stabilizers. Of these factors, the position of the element
g in the Periodic System is of particular importance. The authors state
i that the activity of the elements increases with their distance from
titanium in the System. This dependence is due to the influence exerted

Card 1/5
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5/020/61/138/002/019/024
General rules for the stabilizing of,.. B103/B220

by the dissolving component of the snlid solution on the rearrangement

of the lattice of the titanium solveat on quenching. This rearrangement
is made diffioult in she beta phase by introduction of a foreign atom,
i.e. the more difficult, the greater is the chemical difference between
the atoms of titanium and those of the other component of the solid solu-
tion aad the stronger these atoms differ in size. The chemical nature of
an atom as well as its gize depend on the number of elestrons in the atom,
i.e. on the electron concentration. Thus, one is able to clarify the
interdependence betwsen the oritiocal gtabilizing concentration of the
beta phase on quenching and the eleotron concentration. Table 1 shows
this concentration, the number of electrons being considered to correspond
to the group number of the relevant element. From this fact the authors
oonclude that the metastable beta phase can be obtained in titanium
alloys at a practically equal number of electrons (averaging 4.2 per atom).
These rules wore oheoked by the authors for ternary alloys: Ti-Fe -V
(Figv 1), Ti - Fe ~Cr, Ti-V-Mo, and Ti -~Mo -Mn. If the electron

to calculate the compositions of the alloys which will give the structure
of the solid beta solution on quencring. Fig. 1 shows the ternary

Card 2/5
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General rules for the stabilizing of... B103/8220

metestable diagram of the phase composition in the system Ti-Fe -V. The
atraight line drawn in the corner of titanium, which separates the range
of the beta phase from that of the P+w-phases has been obtained by
connecting the points ocorresponding to the critical stabilizing concentra-
tivns of the alloying elements in the binary system Ti -Fe and Ti-V.
Ternary alloys having an electron concentration below 4.2 are in the ranpge
of the B+p-phases, A titanium alloy with 3.11 atom Fe and 5.37 atom® V
(electron concentration 4.18 el/at (1)) has been proved to be such &n
alloy. The following alloys, however, have the structure of the beta
phase: 4.35 aton of Fe and 7.64 atom% of V (2), 2.61 atcm® of Fe and
11.4 atom?b of V (3) as well as that having 2.86 atomf of Fe and 14.18 aton%
of V (4) whose eleotron concentration amounts to 4.24, 4.21, and 4.25 d/ht,
respectively. The above rule was also confirmed for further ternary
alloys. There are 1 figure, 1 table, and 6 references: 5 Soviet-tloc and
1 non-Soviet-bloc.

ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR
(Institute of Metallurgy imeni A. A. Baykov of the Academy
of Sciences USSR)
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: 2 SIS hB I KA e 3% :
ST E L I : ki S naian

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520002-1"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520002-1

ROGACHEVSKAYA, Z.M.; AGEYEV, N.V,, red.; MOSKVINA, R.Ya., red.;
SAMYLINA, S.1., tekhn, red.

[Constitutional diagrams of metal systems, published in 1960
(no.6))Diagrammy sostoieniia metallicheskikh sistem, opubli-
kovannye v 1960 godu (vypusk 6) [By] Z.M.Rogachevskaia. Pod

1 red, N.V,Ageeva., Moskva, Proizvodstvenno-izdatel'skii kombinat
AR VINITI, 1962. 173 p. (MIRA 16:2)

o (Phase rule and equilibrium) (Metallography)
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GOLUIVIN, Yuriy Mikheylovich; AGEYEV, N,V., otv, red.; DRAGUNOV, E.S.,
red.; BAGRAMOVA, A.A., tekhn, red.

[Heats of formation and types of chemical bonds in inorganic
) crystals] Teploty obrazoveniia i tipy khimicheskoi sviazi v
neorganicheskikh kristallakh, MNoskva, lzd-vo Akad, nauk SSSR ’ |
1962. 94 p. : (MIRA 15:5) |

1. Chlen-korrespondent Akademii nauk SSSR (for Ageyev).
(Crystals) (Heat of formation) (Chemicsl bonds)
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VOL, Abram Yevgen'yevich; AGEYEV, N.V., red.; ABRIKOSOV, N.Kh., doktor
khim,nauk, red,; KGRNIIOV, I.I., doktor khim.nauk, red.;
SAVITSKIY, Ye.M., doktor khim.nauk, red.; OSIPOV, K,A,, doktor
tekhn,nauk, red,; GUSEVA, L.N,, kand,khim.nauk, red, ;
MIRGALOVSKAYA, M.S., kand.khim.neuk, red.; SHKLOVSKAYA, I.Yu.,
red.; MURASHOVA, N.Ya., tekhn.red.

[Structure and properties of binary metallic systems] Stroenie

1 svoistva dvoinykh metallicheskikh sistem, Pod rukovodstvom N,V.
Ageeva, Mogkva, Fizmatgiz. Vol.2. [Systems of vanadium, bismuth,
hydrogen, tungsten, gadolinium, gallium, hafnium, germanium, holmium,
dysprosium, europium, irom] Sistemy vanadiia, vismta, vodoroda,
vol'frama, gadoliniia, galliia, gafniia, germaniia, gol'miia, dispro-
ziia, evropiia, zheleza, 1962. 982 p. (MIRA 15:5)

1. Chlen-korrespondent AN SSSR (for Ageyev).
(Alloys) (Systems (Chemistry)) (Phase rule and equilibrium)
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5/598,/62,/000/007/002/040
0267/0307 ~

AUTHORS:  Ageyev, N. V. and Petrova, L. A.

PITLE: Stability of the B-solid solution in titanium alloys

SOURCE: Akademiya nauk SSSR. Institut metallurgii, Titan i yego
splavy. no. 7, Moscow, 1962. Metallokhimiya i novyye
splavy, 26-=34

- TEXT: ZEarlier papers include metastable phase diagrams of titani-
um alloys with Fe, Mn, Ni, Mo, Cr, W. V and Nb, &nd data of the -
critical contents of alloying elements required to obtain a single- _
phase structure of B-solid solutions. These phase diagrams belong l///
to one of the main types: (1) Alloys quenched from the 8-phase re-
gion have the structure of metastable phasesg', @ and B; (2) in
addition to these phases, also the o{" phase is present. Whereas
the phases o' and (" may exist in alloys either separately or in ;
the presence of other phases, the ¢ phase always coexists with the
+-phase, and is characterized by a high degree of dispersion. The

. critical content referred to above is the smaller, the farther the

Card 1/2
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s/598 62/000/007/002/040
Stability of the ... D267/D307

position (in the Periodic Table) of the alloying element is from
that of Ti; in terms of electiron concentration the critical con-
tent is always 4.2 electrons/atom. Thus in the system Ti-Fe-V an
alloy with the electron concentration of 4.18 was in the region of
3 + w phases, whereas alloys with electron concentrations 4.24,
4,21 and 4.25 had the B-phase structure. The survey includes also b////
the results of research of the stability of metastable solid solu-
tion B and of the mechanism of its decomposition at various tem-
peratures up to 500°C; up to the 'rcom' temperature this solid so-
lution did not decompose (with only one exception). At higher tem-
perature the stability is in general the higher, the greater the
content of the alloying component. There are 11 figures and 1

. table,
}
Gard 2/2
=1 =
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AGEYEV, N.V, (Moskva); KARPINSKIY, 0,G, (Moskva); PETROVA, L.A, (Moskva)

-

: Reply to IU.A.Bsgariatskii's and G,I,Nosova's letter, Izv,AN

= SSSR. Otd,tekh,nauk, Met,i topl. no.4:188 Jl-Ag '62,

. (MIRA 15:8)

(Titanium alloys--Metallography) (Bagariatskii, IU.A.)
(Nosova, G.I.)

e
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AGEYEV, N.V,; GOLUTVIN, Yu.M.

H.V.Lomoncsov and crystallicchemistry, Vop.ist,est.i tekh.
no,12:62-66 162, (KIRa 15:4)
(Lomonosov, Mikhail Vasil'evich, 1711-1765)

(Crystallography)
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- . I083H
| s/02?/52/145/oo4/oz4/oz7 , A
7 B101/B13%8 : :
[ by N |
i " AUTHORS: Ageyev, N. V,, Corresponding Member AS USSR, and Shekhiman, !

TITLE: ‘ Ordering of a solid solution on «-Mn base
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 4, 1962, 922-924 : :

TEXT: The ordering of the single-phase alloy containing 20% by weight
(6,9 at. %) rhenium and 80% manganese, which almost corresponds to the
maximum solubility of Re in a-Mn, was investigated by Debye patterns.
The following atom distributions were examined:

T SDiSt‘rlb‘;tloin 0f1§h¢ a’;g?s Legend: P = positionj
hSE o : T —= C = coordination number;
sle 262.755 ?Re+6Mn|Re+6Mn 4Re+4}n IA = mean jinteratomic
24(g !13?.64 4Re+54h‘n& 24Mnj 24¥n 24¥n distance, &; S = statisti-
24(g')122.57) 24Mn 24¥n | 24Mn

[s°}

2

)

cal distribution.

——

The caloulation of structural amplitudes for R, = 1.37 and = 1,30,
Re \
card 1/3 '
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5/020/62/143/004/024/027
Ordering of a solid solution... B101/B138

based on equations availabde for the I 43m space group, showed that the
orderin% of the alloy could be evaluated by the intensities of the lines
(321), (400), (411, 330), (332), (422), (431, 510). Samples produced in

an HF furnace and annealed at 750, 800, ang 95000, were examined in the
cast state, together with electrolytic Mn for a reference. Results: (1)
The line intensity in the a-Mn Debye pattern agrees well with calculations
for the case of disordered distribution. (2) The line intensities do not
differ for cast and annealed samples. Heat treatment, therefore, does not
- modify the atom distribution. §3g Re atome in the solid solution are
partially in positions (a) and (e¢), without preferred ocoupation of either,
i. 6., there is a tendency toward ordered distribution corresponding to
variant I. This is indicated by the intengifying of line (321) until i%
is almost as intense as (400), and by the approximately equal intensity of
lines (422) and (431, 510), while line (332) fades slightly. (4) Only part
of the He atoms ooccupy positions corresponding to the maximum qoordination
number. About 2 Re atoms each settle in positions (a) and (c). The
tendency of the larger Re atoms to ooccupy positions corresponding %o the
largest interatomic distances confirms the relationship between the for- )(
mation ¢f phases wiih a-Mn structure and the scale factor. Thgre are 1

Card 2/2
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8/020/62/143/004/024/027
Ordering of a solid solution... B101/B138

figure and 2 tables.

SUBMITTED: November 29, 1961
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s/o£%7é§/145/oo5/o1o/o1a

A B145/B138
AUTHORS : Ageyev, N. V. Corresponding Member AS USSR, and Shekhtman,V.Sh
TITLE: A new compound in the system rhenium - iron

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 5, 1962, 1091-1093

TEXT: Re - Fe alloys with 40, 50 and 60% by weight of Re were investi-

gated metallographically and by X-ray diffraction analysis. Carbonyl irom
and carbonyl rhenium (99.9%) were used as starting materials. The samples
were annealed at 750, 800, 950, and 10509C and quenched from 1200 and

1300°C. Powder patterns were taken in CoK radiation without filter, in an

FX5 (RKD) camera. The patterns from specimens quenched from 1200 and i b%(
13009C or annealed at 10500C showed two systems of lines corresponding to '
the solid solution yFe - o phase. At lower annealing temperatures, the ¢

phase lines disappeared, and, besides lines of the a é750 and 8009C)- and

- (950°C) solid solution, reflections of a new phase v phase) appeared,
ccording to the X-ray pattern the alloy with 60% Re is very close to the

single-phase region of the new compound. The lines of the y¥' phase fit

in on the assumption of a cubic body-oceniered lattice. 8.960 kX was ob-

Card 1/2
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A new compound in the... B145/B138

tained for the a parameter of the unit cell (platinum standard). From ::
this, z, the number of atoms per unit cell is calculated as 58.1, using

density (12.92 g/cmi). The X-ray pattern of the {' rhagse is very similar
to that of u-manganese (z « 58). Differences in ntensity are due to the
ordered distribution of Re and Fe in the y' phase. Proceeding from the
distribution 2(a): 2 ke, 8(c): 8 Re, 24(§); 8 Re, 16 Fe, 24(g'): 24 Pe,

the line intensities of the y' phase were calculated by means of the . VA(( -

equation TLpIF|? (L = 1 + c0s220/81n%20 * cosd, p = repetition factor,

|P| = modulus of the siructure amplitude), and agreed well with the
measurements., This means that the new compound has a structure of the
a-manganese type with ordered distribution.of the atoms in the unit cell, .
Compounds of the same structural type might exist in all systems with ; o
metals of the IVA, VA and VIA subgroup (except Cr and V). There are

1 figure and 2 tables. §

ASSOCIATION: Institut metallurgii im. A. A. Baykova (Institute of '?
Metallurgy imeni A. A. Baykov) '

SUBKITTED: November 29, 1961
Card 2/2
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; 5/020/62/146/002/007/013
B101/B144

AUTHORS: Ageyev, ¥. V., Corresponding Member AS US'SR, Grankova, L.

PV, Novik; P K.
TITLE: Effect of aluminum on the stability of the B-phase in

titanium - molybdenum - iron alloys /
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 146, no. 2, 1962, 351-354 L_/

e

TEXT: Titanium alloys containing 6.7-13.5;6 Mo, 2.2-10%5 Fe, and 1-3;5 Al
vwere studied radiographically and metallographically and their hardness
was determined in order to explaia -differences in the published data.
Results: (1) All alloys except those containing 6.T5 Mo, 2.2 Fe, and
1-%0 Al form single-phase solid B-solutions when ‘hardéned at 700%C. .
Alloys containing 6.7% Mo, 2.2 Fe, and 1-25 Al form the P-phase after
. o hardening at 900°C, those containing 3% Al form it after hardening at
e 1000°C. (2) In alloys containing 6.7/> lo, 2.2% Fe, 1-33 Al, the B-phage
I decomposed within 15 min at 200°C. Between 200 and 300°C, the @ -phase
vas formed and remained stable for 100 hrs. The hardness increased with
the ageing temperature. At 400°C, a p+w—> Bf+a transition took place in
card 1/3 '

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520002-1"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520002-1

/JdG/HIK
ACCESSION NR: AT40b6210 $/0000/63/000/000/0005/0009

ERLERS

(Mos cow)
TITLE: Stability of R=solid solution in titanium-niobium and tita- &
nium-tungsten alloys .7

r

SOURCEt! Yubileynaya kenferentsiya po fiziko-khimicheskomu analizu,

Novoslbirsk, 1963, Flziho-hhimioness [0 omall2 "Piysicochemical ansl-
velss: trucyd konferentsi', N -ves.: .ts.. .¢.-.. i, cid. AN S555R,
1963, 5-94

TCPIC TAGS: titanium base alinv, 1t zari.z =@ viar allov, titanium
tungsten alloy, beta titanfum alicy, zela ilaniuw szadpiiity, beta

titanium stabilf{zer

ABSTRACT: The effect of niobium or tungsten on the stability of the
3~phase and tne mechaniam of {ts Jdecemrrositicon in t{itanium=-base
alloys were astudied., 1In titanium-nicttium a:.ove with 36,81 Kb, a
metastable 8-phase can be preserved Ly quenchiag trom govul, In aij-
loys with 34,0—36.5% Nb, quenched !ror the ssame lemperature, the
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N

'ACCESSION NR: AT4046210 N

B-phase was found to be partially decomposed. X-rav diffraction
patterns of these alloys showed, In adc¢ition tc the lines of B8-phase,
those of the 3-phase, whose cuant:t~v increasce ~i!" decreasv i{n tue
niobium conteat and in the annealing temrerature, 1t was found, lLow=~
ever, that even in these a3llovs the :~-rhase cans be preserved by an
incresse {n the cooling rate, No w-phase was found, In titan{um-
tungsoten alloys with 26.64% W, the s-rhese was rreserved bv quenching

t
o

from 80GC. Alleovs with L&, 550 W, =L e 0 o= 17000 have an
a-phase structure, and aiicvs <1l .., “—-. .. L . a r 4+ L-structure,
In the allov with 37,44 Nb, cuvenine f:o-rm <« 1oz Jd-nhpse begin: to
gecompose atter Lovhra LD dewr o ro The primarv
product of decomposition {8 w=nhase whicrh tren changes to a-phase. In
the alloys with 26,643 or Zo.taX w», ~Lendlec *r-~r vudl, the B-phate
beging to decompose after | hr at 3Juuve. AL wuul, the f-phase de-
composes {mmediately, with nreci{rttst: - ~% =7z _--Yase, Although {1t
wae not possible precisely to comrare the stariitiv of B-phase of Ti¥
with that of Ti-Nl, there is syme reas . ¢ ~s.me that tungsten (8 3
stronger stabilizer of the f-phagse t>an niocT: o7, rig, art, has: &
figures and 2 tables.
Card 2/3
. o
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AGEYEV, N. V., and MODEL, M. §.

"On the thermal expansion of chromium-base alloys"

Seminar on production methods, physical properties, and electron structwre

of refractory metals, compounds, and alloys, organized by the Institute of Powder
Metallurgy and Special Alloys AS Uxr SSR, Kiev, 25-29 April 1963,

(Teplofizika vysokikh tewperatur, No. 1, 1963, p. 150)
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" metal with a low content of gaseou
in chlarinating ore, chrome oxide,

chiorination of electrq].y'ti
citor was coated with asbes
exceeding the melting poi

the capacitor.
tillation in purifi

! Carda 1/2
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| pimE;  Preparation of shrontun onloride

TEXT: A method of preparing chromium chloride 1s propo
s and metallic impurities. The method conslsts

of the product by distillation in a chlorine current,

nesium. Chlorination of Cr oxide was conducted at 950 - 1,
¢ Cr at 595 - 605°C for 50 min. The reactor caps-

+7s at the spot where Cr chlorides were deposited;

this made it possible to maintain 2 temperature in the ca
nt of volatile chlorides but not attaining the melting

point of Cr chloride. In such a manner
Tae Cr-chlorides obtained were purified at 900 - 950°C by dis-

ed chlorine current, A spectral analysis of Cr chlorides

o /255/63/000/002/012/01
AC0G/A101

292 W M.

PIRCRNCA

DERTODICAL: Poroshkovaya metallurgiya, no. 2, 1963, 88 - 95

sed which ylelds

or chrome metal with subsequent purification

and reduction with mag-
000°C for 1 hour, and

pacitor (500 - 600°C)

only pure Cr chloride was ‘deposited in
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Preparation of chromium chloride } A006/A101

 obtained from Cr oxide and electrolytic Cr shows that high-purity chlorides can
thms be obtained. The magnesium-thermal reduction of Or chloride was performed

in purified helium,  Efficient reduction takes place at 650°C when megnesium is
melted, and shows an explosive nature. The reactor was held at this temperature

for 15 min; the temperature was then elevated to 850°C. Magnesium chloride and
magnecium was eliminated from the crucible by melting and distillation in &
vacuum during 80 min. Almost 100% Cr was extracted from the chloride in the
form of gray powder containing not less than 99.96% Cr. The interaction bebveen
Cr chloride and magnesium during the .\reduction process was studied and is ex-

plained, There are 5 figures.

ASSOCIATION: Institut metallurgil AN GSSR i Institut metallurgii im. A. A. Bay-
kov AN SSSR (Institute of Metallurgy, AS GSSR, and Institute of

Metallurgy imeni A, A, Baykov, AS USSR)

SURMITTED: . April 14, 1962
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ACCESSION NR: AT4013921 : $/2659/63/010/000/0015/0022

+ AUTHOR: Agoyev, Ne V.j Model', M. S. S

- TITLE: Thermal expansion of chromium and solid solutions with a chromlum base

- SOURCE: AN SSSR. Institut metallurgii. Issledovaniya po zharoprochnym
splavam, v. 10, 1963, 15-22

TOPIC TAG:: chromium, chromium heat expansio‘ ,» solid solution, chromlum solid
: solution, isothermal curve, chromium solubility, thermal expansion, elasticity,
* elasticity modulus, roentgenography .

! ABSTRACT: One of the most important problems in the preparation of heat-resistant
alloys is to increase the strength of the atomic interaction between the metal and
. the base. The present investigation used the toentgenographic method to measure the
coefficients of thermal expansion of chromium (the metal with the best possibilities
for heat-resistant materials) and of its solid solutions with molybdenum and vana-
dium. Figure | of the Enclosure shows the dependence of the modulus of elasticity
on the content of ‘molybdenum jn solid solutions of Cr-Mo and the isothermic curve
of the coefficients of therma‘ expansion of these alloys., The modulus of elastie
city of the Cr-Mo alloys was measured by V. V. Kondrat'yev. In the region of the

Cngé(imall}gqrease of atomic interaction, the coefficient of thermal expansion is
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" ACCESSION NR: AT4013921 o

lowered about 10%, while the modulus of elasticity increases 5%. In comparison with N
published data it is evident thst for other trmsition elements such as {ron and
molybdenum, a strengthening effect of minute additions has been found when they are
introduced into the solid solution. These values of the mechanical properties are
- close to those of chromium. On this basis It can be seen that a study of the
_ strengthening action of minute additions is of Interest. Orig. art. has: 2 for=
“mulas, 7 figures, and 2 tables, .

CASSOCIATION: Institut metallurgli AN SSSR (Institute of Metallurgy AN SSSR)

SUBMITTED; 00 DATE ACQ: 27Febbl ENCL: 0l

SUB CODE: ML NO REF Sov: - 007 OTHER: 006
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AGEYEV, N, V..
;ITIE Seminar on refractory metals. compounde. and alloys (Kiev. April 1963},

' SOURCE: Atomnaya energiya, V. 15. no. 3, 1963, 256"267

| ACCESSION NR: AP3008085

““{"Ya., A. Kraftmakher, Heat capacity of W, Ta, and Nb.

Ta. and W,

|

. '

,_§AV. M. Amonenko and o:hets. Expansion coefficients of Zr,‘Nb Ho,
! . - ,
]

N.. V. Mgeyev, M. s, i_‘lodel'. Expansion co‘efficiet’xt'svdf chromium=base :
alloys., S o : =

S. N. L'vov, V, F, Ncmchenko. Temperature dependence of emf and :
resistivity of Cr, Ti, V, and their borides, carbides, and nitrides;!
Ettingshausen-Nernst effect in titanium, TiB,, TiC, and TiN, !

‘N. V. Kolomeyets, The emf of chromtum-g;oup motals and thelr alloys.

"G, V. Samsonov and others. Superconductivity and thermal-electron ,.
properties of refractory compounds, ‘

D. A. Prokoshkin and others. ' Magnetic, optical, and other bropertieg
of refractory elements and che oxidation resistance of beryllides of"
refractory elaments. ' :

| Cerd 10/11
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Decay of solid solutions of niobium and titanium in chronium,
Dokl, AN SSSR 148 no,1:384=87 Ja '63. . (MIRA 1632)

1., Institut metellurgii im, A.A. Baykova., 2. Ghlen-korrespondent
AN 88SR (for Ageyev).
{Chromiun-niobiun-titanium alloys) (Solutions, Solid)
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_égziﬁx__m;xg;gx_y;ggimiggxigQL,nagrazhden ordenon Lenina, dvumya
ordenami Trudovogo Krasnogo Znameni, medal'yu za dob-
Jestnyy trud v Velikoy Otechestvennoy voyne, otv, red.;
KURDYUMOV, G.V., akademik, red.; ODING, 1.A., red.
[deceasedj; PAVLOV, I.M., red.; ZUDIN, I.F., kand. iekhn.
nauk, red.

[5tudy of steels and alloys] Issledovaniia stalei 1 spla-
vov. Moskva, Nauka, 1964. 390 p. (MIRA 17:8)

1. Moscow. Institut metallurgii.2.Chlen-korrespondent
AN SSSR (for Odin, Ageyev, Pavlov).
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KORNILOV, Ivan Ivanovich; AGEYEV, N,V.,.otv. red,; FRIKLONSKIY, A.A.,

red,

[Metallides and their interaction] Metallidy i vzaino-
deistvie mezhdu nimi. Moskva, Nauka, 1964. 179 p.

(MIRA 17:12)

1, Chlen-korrespondent AN SSSR (for Ageyev).
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AGEYEV, N,V., oiv, red.
[Achievements of science and technology: Metallurgy

1962) Itogi nauki i tekhniki: Metallurgiia 1962,
Moskva, Akad., nauk SSSR, 1964. 347 p. (MIRA 18:12)
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1 1565865 EWT{n)/ENP(=)/ZHA(3)/E8P(+)/EAP(b)  ASD-3/AFFIC/ESD-3/13P(c)/

EST(2s)/A8D(a)-5/480(m)-3/AS{mp}-2  JD/JG7KIK
ACCESSION NR:  ATLOWLEBOS § /n0nn /6L /000 7000/0005 /0009
AUTHOR: Ageyev, N. V. (Corresponding member AN SSSRY Model', M. S. Ef{ .

S e e s i \

TITLE: The thermal expansion of solid solgglgni,based on chromlum
R v

SOURCE: AN $SSR. Nauchny*y sovet po probleme zharoprochny*kh splavov. Issledo-

vanivya staTey | splavov (Studles on stee's and 2'ioys). Moscow, izd-vo Nauke, 196k

5-9

!
TOPIC TAGS: thermal expansion coefflcient, solld solution, binary alloy, chromium

sased alloy, crystal lattice parameter, microhardness s

ABSTRACT: The X-ray measurement results of the crystal lattice parameters and
the coefficients of linear expansion of chromium aiiovs with Ffe, W. b, and Ti i

are dic-vssed '~ detail. The allovs were recared b o2 twofold electrolysis, and
the meiting was done in g syspendes w037+ 73, 7 T d neiigm atmosphere, with
3 anradual homeqenization anneaiing at imow oe’ pui 70 €3 argon pressure. The
;e;uiginq bina-y alloys were se!:2 so 0 5 s TT g Maogeneons distribution of
componenis. The dependence of the 'atliie yargmelrr 3% 7007 tempera%ures or the
additive contert of the binary soiid sc'ci one o .37 e concentration reglons,

. e R .
and the analogous dependence of the a icy milronardness, are shown. | and Nb

showed the least solubllity In chromium. Thermal expansion changes were also i
Cord /2 .
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L 15658-65 .
ACCESSION NR:  ATH046809 O |
!

studied for the alloys (r-Mo, Cr-V, Cr-Y and Cr-fe, whose lattice parameters were
measured at six temperatures {20-3007). The accuracy of the lattice parameter
determination was 72,0031, C(urves we e drawr S wni-» +rpe 3.erage therma! expan-
sion coefficients were caicuiated with an accuracy of 1-Z%. The average thermal |
expansion coefficients for {r-Fe alioys show that at admixture concentrations of
i 0.4=0.6 otoms %, there is a minimum on the curve. At greater contents of Fe, the |
coefficient is close to O for pure chromium and increases further. In Cr-¥ solld |
solutions, the thermal expansion minimum occurs with an admixture content of

about ! at.,Y., in Cr-W allove. the winimym is reached ar a W concentration of
U.3-U.% at.h, whiie (r-ro aiiovs snow a minimum at 0.4-0.6 at at.% Mo. A iowering
ot othe thermal erpansion Q- d'* seossiid setutiors of hroetam o with Mo, WV, and
e T e an Jed - LT R s a4t ot sre thermal expansion
Loetdocdient, adicering ar increace - tre oo,it3t iart.oe energy of chromlum
T N O AR SO S, R T w '™ morte concertrated
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T L Ah350.65  EPF(n)e2/EiT(m)/miP(b) /EHP(E)  Pu-h

ASD{m)=-3/AFTC(p)/13P(c)
JB/J3a/MLK
ACCESSION NR: ATLOLB053 $/0000/6k4/000/000/0058/0073

AUTHOR: __Ageyev, N. V.; Glazunov, 5. G.; Petrova, L. A,; Tarasenko, G. N.;
Grankova, s

TITLE: Stability of Beta alloys of the Ti-Mo-(r-fe-Al system

-

A T Y B .

i
SOURCE: Soveshchaniye po metallurgii, metaliovedeniyu i primeneniyu titana i_yego
_ffiéﬁﬂ!: S5th, Mcszow, 1063, HMetallovederive 1 tana iMetoliography of titanium);

trudy soveshchaniya. Moscow, {zd-vc Nauva, 964, 58-73
TOPIC TAGS: alioy structure, Beta alloy, alloy phase transformation, tltanlum
alloy, molybdenum alloy, chromium allov, iron alioy, aluminum alloy

ABSTRACT: Previous studies have shown the critical concentration for the B=solid
solution of another element in titanium tao be between 6 and 9%, and that the most
stable of these combinations are formed bv rhenium, nicke!, molybdenum, and tuna-
sten. Recentiy, “here has been much interest in muiticomponent alloys with the
metastable r-structure, which have high te<nrc’ogiza’ verzatiiity when hardened.
For these and other reasons the aulhors decided 1o siludy tne Ti=Mo~fe=Lr-hl sys-
tem, both in its P=phase and with an eye to choosing alloys for more detailed
experimentation. The samples chosen for experimentation had molybdenum in con~-

cc%?tr?t§ons of wt. 2-8%, chromium from 4-9%, iron from 3-8%, titanium from 81-83%,
ar

R
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(L 15320.65
i "ACCESSJON-NR:

TATLOLBOE3

and aluminum constant st 3%. All samples but one were held at 200C for 100 hours,
and that one was hzld at 2000 fur 9 hours. Two sampies were also held at 300¢

for 100 hours; al!l the remaining samples disintegrated. Four of them Jisintegra-
ted with the precipitation of the kLphase, whicn lasted 100 bours longer; the
others disintearatzo with the precipitatior of tne :-fnace. Samples whicn had 2
and 5% Mo did not depend, for the stab lit, of :ne.- proagerties, on the corress
2% Mo had amounts of chromium decreasing from 2,07 tn 3.76% while the lron ln-
cressed from 2.8 to 7.3%; the amount ot chromium in samples with §% Mo decreased
from .40 to 4.0B)% while the amount of iron increased from 3.04 to 5%, In samples
containing up to 5% each of iron and chromium, | or 2% more than 5% Mo did not
significantly increase the stability of tre r-alloy, and the deiay In the process
of disintegration ;s hardly worth the cost. Orig., art. has: 2 tabies, 23 graphs,
11 photomicrographs, and & roentgenograms.

PONCING amounts Of chromium 2nd 17GR weth. - the camite wtugied,  The sampie> with

ASSOCIATION: none

SUBMITTED: 154uibh EHNCL: 00 SU8 CODE: MM
HO REF S0vY:; 005 OTHER: 0090
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- AUTHOR: Ageyev, N, V. ; Glazunov, S, G, ; Petrova, L, A.; Tarasenko, G. N, ; i

Grankova, L. P, .
_TITIE: Dislocations in the titanium - molybdenur: = iron = aluminum alloyas

L3

SOURCE: ~ AN SSSR. Doklady*, v.. 156, no. h,' 1964, 769-T91, end insert facing B. 750

TOPIC TAGS: alloy dislocation, T4 M
Eﬁtchins, electramicroscopic Bt\’mr ° T A, alloy, chilled alloy microstructure,

A\l

i

/ABSTRACT: By analyzing the struct , allo

: ure of a quenched - -

‘ﬁh:iz.;::%ors have found Precipitations having the appe"g.rance oi" gﬁtf:’ks"m S-im:l..'la.rFe e
_ ffiem . vwere found earlier in quickly chilled T4 - 104 Mo alloys by T, H. S v

e T UL T T

: ups of disloc ;

.during cooling into a stabler net of eubgrains. X-ray digmtzxcgag?;zge obzgined
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1 57;369-55 u:ﬁm)ﬁav;mﬁm
D/JG 3155 dR/Ol?g/55/000/004/0033/0035
ACCESSION NR: APSOL 569.295' 71" 26'28:621. 78% .74

BEYEY.s ' ova. L. A., Tarssenko, G. N.; g
MITHOR-  Apeyev, N. V.; Glagunov, S. G.u Perrova, aresenxe, b 7

Granhova, L. P.

71 :
'TITLE: Aging of 8-alloys in the Ti-Fo- Cr-‘e ‘\l system

5. 1965, 33-35.
SOURCE: Metallovedeniye i termicheskaya obrabotka metallev, no. 3, s

and insert facing p. 24

TOP1C TAGS ticanium alioy, chromiun alloy, mc lvbdenum allev, aluminum alloy,
< : tani .

i rt ess, metal aging .
metal physical property, metal hardness, " N
ves maximum hard-
S ¢ t was made to find an aging txweatment which gi 0
; ABSTRACT: An attemp as e O ng otructy
necs and strength A series c¢f bB-il.oys were seie--el ! T e Tliualll s in-
+ ness 4 =RET ALER N . . . " ce e - . e !.4 Mo ‘ -
‘\apdness as a fanition of aging Tewmperat.re o e e Ov'%x 0

Wed varied i composition: Ko (1,6-7.9%), o1 Nﬁ—;;'vﬁws were examined
(3.2-3.6%) Mﬂx,p due procosslng and heat treatment, t a e aphic and
raiemis  end Vickers hardnegses were mezsured. Both Ntal grap

~alcoan in
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1 5750955
[ACCESSION NR: AP5013155

0

"fig. ) of the Enclesure. Tha alloys were aged, after pricr annealing and treatment,
for one hour at temperatures ranging from 30C to 1000°C.  The hardomess shows a
maximum arcund 500-550°C depending o the ailoy. Srow £2C-8009C the hardness grad-
ually diminishes, and after BD0°C an insignificant i{ncrease is noted in some al-
i~s. ALl of the alloys have B-30l.4 sciution structures wnen aged at 300 and w00°C.
t mixture of n+ 8 is noted after ag ng ar.wve 5077, rara..eling The increase in

£ -
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- *ACC NRi APS026360 o SOURCE CODE: UR/6370/65/000/005/013%/01
BT 44 55 i baates o

. AUTHOR: Ageyev, N. V. (Moscow); Novik, P. K, (Moscow) . £t

. | ogeyev, N, YV Ak, P Ko ,

ORG: none A : :

TITLE: Effect of alunimm on the stability of the B-phase in Ti-No-Nn a1l
A y’ : . a9 ap el
SOURCE: AN SSSR. I_zvestiya. Metally, no. 5, 1965, 134-138 %’

TOPIC TAGS: alloy, titanium base alloy, molybdenun alloy, manganese alloy, aluminum
containing alloy, nonferrous metal alloy,

: metal test, alloy composition, alloy phase
diagram .

ABSTRACT: The study examined the effect of aluminum on the stability of the g-phase
in Ti-Mo-Mn alloys. Prior to testing for stability of the B-phase, the alloy samples| -
were forge worked at 1223-1023°K to thin Plates, vacuum soaked for 2 hours at 1173°K
and cooled.aéhging tests were carried out at 573, 673, 773, and 873%K., Test duration
varied from I5 minutes to 100 hours. The Mn + Mo contents in the alloys were 20-2u%,
16%, and 12-13%. The study encompassed the following alloys: - Ti-10Mn-1240-14A1,

Ti-10Mn-12Mo-241, Ti-10Mn-3A1, Ti-7n-9Mo-1A1, Ti-7Mn-9Mo~2A1, Ti-7Mn-9o-3A1, Ti-3.2 i
Mn-9,5M0-1A1, Ti-3.2Hn-9.5Ho—2Al, and Ti-3.2Mn-9.5Mo=3A1. In Ti-Ho-Mn alloys, the !
stability of the B-phase increased sharply in proportion to increases in the Al con- P
tent (from 1 to 3%), For alloys containing 16% of Mo + Mn, the introduction of i% A1| |
suppressed the formation of the metastable w~phase. In the case of alloys containing ﬁ

UDC: 669 295.5'28'7471.017. 3

—

——
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 ACC NR: AP5026350 ,

12-13% of Mo + Mn, the introduction of 1 or 2% Al caused a sharp reduction in the w~
‘~phase concentration at 673°K, and the introduction of 3% Al eliminated the formatiscn
of the w-phase at 673°K4 It was found that the presence of Al in Ti-Mo-Mn alloys
inhibited the diffus:_i_@'proces?ses in alloys and the decay of the B-phase, increased
the length of the induction period, and prevented crystallization in the w-phase, It '
vas recommended that the developwent of commercial.alloy reinforcing by means of
stabilization of the B-phase center on Ti-Mo-Mn alloys containing approximately 18%
(Mo + Mn) and 3% Al. Orig. art. has: 2 figures, 2 tables., - _ :
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| 69,295 <} f

! AUTHOR: fgeyev,  N. V, (Moscow); Glazunov, S, G, (Moscow) Petrova, L. A. osCow);;
Taresenko, G. N. (Moscow), Grankova, L. P. {Mousrow)

TITLE: Hot hardness ;m B allcys of the Ti-Mo-Tr-Fe-Al systen
I{ 37 3 7 21
SOURCE: AN S&SSR, zvestiya. Metally, no. 2, 1965, 141-lug

TOPIC TAGS: _"itaniur?,llloy, molybdenum alloy, chromium alley, aluminum alloy,
iron alloy, metal mechanical pr~cpe_rty4

ABSTRACT: Hot hardness measurements on six Ti-Mo-Cr-Fe-£) alisvs gpave a prelimi-

nary idea of the over-all high temperature strength prorertisc . Meacurements were
-n the 29-1000°C range (after helding for one minute! an nardness versus time
rlots 01,0 5, 158 70 pinutes) wee ale~ b raies - At , 22 8070 ander a load

\

cf 1 Kg. Differences in positiosns of maximum nardneec for the forged at 1000°C
put net reheated to 700°(C specimens is said to be caused by the different amounts .
_.-}of u segragations. Alloy. compositions used had somewhat varying compositions. Non ]

heat-treated {forged) alloys maintained a higher hot hardness than heat treated al-'
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is noticed-after-700°C. - The 700°C.reheat does not provide enough ti —for the;
tainment of equilibrium conditions. A truer picture of B precipitation would be ‘
attained with longer annealing time under vacuum. Hardness versus time cupves somes
times shew slipght rises with increasing time due to precipitation of 8. digh tem-
‘perature hardnaess in the 20-600°C range indicated effectual high temperature ;

_strengthening. Orig. art. has: 2 figures, 1 table.

ASSOCIATION: +one
SUB CODE: MM

~

'SUBMITTED: ZuFeb6l ENCL: 00

‘'NO REF SOV: 005 OTHER: 000

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520002-1"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520002-1

AGEYRV, N.V.; GLAZUNOV, S.G.; PETROVA, L.A.; TARASENKO, G.N.; GRANKOVA, L.P,
Aging of A-alloys of the system Ti -~ Mo - Cr - Fe - Al, Metalloved. i
term, obr, met. no.5:33-35 My '65. (MIRA 18:7)
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.

AUTHORszAgevcv, N, V. (Corresponding member AN SSSR)! Ivanova, V. 8! Patrova, L. As}
Kudrya = Go: Grankova, L. P, 3 I

GRG: Institute of Metallurgy im. A. A, Baykoy, AN SSSR (Institut metallurgil
- Akademil Nauk SSSR)

TITLE: Effect of structure on the resistance of B~titanium alloy crack propagation

/| SOURCE: AN SSSR. Doklady, v. 171, no. 1, 1966, 77-80 27 /

.| vop1C TACS: titanium, molybdenum alloyi-ghromium containing alloy, iron containing
3 - | alloy, aluminum containing alloy, W“ zat treatment ,REoy—stIucturey=alioy N
L machatialprapasty/IVT-1 allo N A

;.| ABSTRACT: Specimens of IVI-1'B=-titanium alloy of optimum composition (77 Mo,
1 5.5% Cr, 3% Fe, aund 3} Al) were solution heat treated at 800C (the B-repion), wat”
quenched, and aged at 450C for 50 hr, at 500¢ for 20 hr, at 525C for 15 hr, or s
500C for 15 hr. Microscopic examination showed that decompesition of the p-s-
solution became more uniform as the aging temperature increased. After agir S N
525C for 15 hr, the alloy structure consisted of the f-solid solution mat:
uniformly reinforced with a-phase acicular fibers 2 ¢ or more lonp with .
about one order lower. Similar precipitated o-phase fibers within B-gru : .

their boundaries were also observed in the alloy aged at 550C for 15 hrs ™
Card 1/2 K UDG: 669.295.5:620.17 X
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aging, annealirg, har spectrum

high-strength titanium alloys.
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AUTHORS: Ageyev, N. V.j Glagunov, 5. G.; Petrova, L. A.j Tarssenko, G. N.j Grankova, .

PITLE: . Investigation of alloys of the syatemg_i:-lﬁ__g:-g_x;-:gg--g_]_._ .

: Y :
SOURCE: Soveshchaniye po metallokhimii, metallovedeniyu i primeneniyu titens i yego
splavov, 6th. Novyye issledovaniya titanovykh splavov (New research on titaniun

TOPIC TAGS: tituniuma jron, chromium, molybdenum, aluminum, titanium alloy, metal
ne

ss, X ray
ABSTRACT: The.effect of annegliné_ d aging on the hardness/ ;a)nd x-ray spectra of
- alloys derived from the system T4 --Mo--Cr--Fe-=Al Wad gtudied. The experimental
procedure was'(leacribed—earli'e'r by N. V. Ageyev: ard L. A, Petrova (pokl. AN SSER,
1961, 138, No. 2, 359). Five different alloy cop- - “itioms wers studied, and the
| experimental results are presented graphically ©° '™ 1). Photographs of polished
aoGtichs of the alloys emnealed at different bempr.wy. o8 and aged for different -
periods of time are presented. The presence of aatal:ite lines in +he x-ray spectro=:
grams are noted, but the authors refrain from giving an explanation for their presence
It is concluded that the alloys may prove interesting as low-alloy A

[ A

y)
*@x\ |

~gtabilizing - - =
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!
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! ©2 ’
] [4
400 7m :

\’””rm_ y .g L

' Time, hours
Fig. 1. Hardness of alloys as & function of the temperag?re angog?rgtiogsgf -
aging. Aging temperature in C: 1 - 350; 2 ~ 400; 3 - 45 ,.40—020 ('} w0025 N)-
6 - 600, (85 alloy 1T (2.9% Fe; 5.35 Cr; 1.47 Mo, 2.53 Al; O. 20 r’{) N ;
“(b) wlloy 5T (3:01% Fej 7.7 Orj 0.7 Mo; 1.2 Al; 0,016 Cj and 0.021 K)o L

Orig, art. hass 1 teble and 5 figures. -
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t

im e 1o et

_AUTHOR! Ageyev, N. V.; Glazunov, S. G.; Petrova, L. A+;. Tarasenko, G. N _Q;gt;}_c_qy_g_,_;_,_,

L. P.; Shelest; Ae Y&: I
ORG: none 1’\4‘@ L
~TITLE: High—teﬁperature thermomechanical treatmeng{of 8-alloy of the_!if§g¥qE—Fe-5£_ ’ ?
system . ° N V] 4]

e

© SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 5, 1966, 1214 | -

TOPIC TAGS: thermomechunical treatment, titanium alloy, titanium beta alloy, .
‘molybdenum containing alloy, iron containing alloy, aluminum containing alloy;, alloy
thermomechanical freatment, alloy mechanical property, alloy structure

FRRB
T e E

! ABSTRACT: Forged\specimens of complex titanium-base alloy containing 7%Mo, 5.5%Cr,
3%Fe, and J4AL were subjected to high-temperature thermomechanical treatment (HTMT), S
rolled at 850, 950, and 1050C with a 20, 40, and 60% reduction in one pass and 802 S
in two passes, immediately water quenched, and then aged at 450C for 15 and 25 hr,
! at 500C for 5 and 10 hr, or at 525C for 5 hr. HTMT increased alloy strength without |—
j affecting ductility. For example, prior to aging tiue tensile strength of alloy hot
! yolled at 950C with a reduction of 20, 40, 60, and 80% was 96.5, 105.0, 96.7, and i
99.5 kg/mm?, respectively, compared with 77.3 kg/mn? for alloy quenched from the — &
same temperature without deformation. The corresponding figures for elongation were ;

Cord 1/2 s 295:621,771:621.735.6124
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16,6, 18.4, 17.7, and 18%, respecfively, compared with 1@.92.
of the alloy after HTMI is explained by strain hardeningland
g-alloy grains. Aging produced a fur

" combination of strength and ductility
at 850C and aging at 500C for 10 hr or
tensile strength of 164—177 kg/mmz, an elongation of
area of 8--15%. This effect of aging was found to result from the precipitation[of

MS

the finely dispgrsed a-phase. Orig. art. has: 3 figures and 1 table.

SUB CODE: 11/ SUBM DATE: none/ ORIG REF: 008/ ATD PRESS: 57 01/

fragmentation of the

525C for 5 hr, after which the alloy had a

The increased strength

her significant increase of strength, The best
as obtained after HTMT with 60—80Z reduction

4.5—9.0%, and a reduction of
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AUTHOR: Agoyov, N, V. (Moscov); Glazunov, 8. G. (Moscow); Petrova, L. As (Moscow);
| Tarasenko, Ge No (Moscow); Grankova, L. P. (Moscow) ‘ L3
ook
ORG: none WJ
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TITLE: Investigation of mutastable g-alloys of the Ti-Mo-Fe-Al system

717 YT
SOURCE: AN SSSR, Izvestiya. Metally, no, 1, 1966, 139-148

TOPIC TAGS: phase analysis, quaternary alloy, titanium base alloy, molybdenum, iron,
aluminum, metal aging, mechanical property

ABSTRACT: This is a continuation of previous investigations (Ageyev, N. V., Rogachevskaya,
7. M, Zh, neorgan. khimii, 1959, IV, vyp. 10, 2323-2328; Ageyev, N. V., Grankova, L. P.,
Novik, P. K. Dokl, AN SSSR, 1962, 146, no, 2, 351-354) with the difference that it deals with
Ti-Mo-Fe-Al alloys which quench to the B-solid solution, i.e. have an electron concentration
of more than 4. 20 el/at, but contain not more than 8, 5% Fe and 8% Mo as well as 2.3 and 4%
Al, and hence are of greater practical interest, Ingots of these alloys were melted by using
a mixture of titanium spo e‘i Al-Mo master alloy, pure Al and armco iron. The ingots, i
= ]

Cord 1/2 UDC: 669, 295
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weighing 400 g, were lathe-turned and subsequently hot-forged in an electric furnace at
1000-1100°C into rods of 15 mm diameter and squares measuring 15x15 mm. The forged alloys
were annealed at 750 and 800°C for 1 hr and water-quenched. All the alloys quenched from
750°C had the f+ % phase structures, and all those quenched from 800°C, the gtructure of the
p-solid solution, a8 was to be expected from their electron concentration. The forgings were
milled in a milling machine and cut up into specimens for microstructural and radiographic
examination a8 well as for tests of hardness and tensile strength. Measurements of the Vickers
hardness of these alloys as & function of aging temperature (200-600°C) and time (1-100 hr)
revealed that for most of the alloys hardness reaches its maximum (~500 kg/mm) after 10-25
hr at any aging temperature within the limits considered and thereafter remains virtually con-
stant for 100 hr. g-alloys containing 2% Al when heated to 400-500°C, undergo decomposition
with segregation of w-phase which gets transformed into a-phase after 10 hr, B-alloys contain-
ing 3 and 4% Al undergo decomposition with segregation of a-phase. Of the alloys of Ti+ %
Mo + 6% Fe + 2,3 and 4% Al the best mechanical properties (tensile strength 160 kg/mm®,
plasticity 7. 0%) were displayed by the alloy with 3% Al aged at 525°C for 20 hr and subse~
quently cooled in air. Orig. art, has: 7 figures, 3 tables.
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CRG: none

TITIE: The effect of small additions and impurities on the lattlce constant and
thermal expansion of molybdenum
SOURCE:s AN SSSR. Institut metallurgil. Sysyiva i primeneniye zharoprochnykh

splavov (Properties and application of heat resistant alloys)e Noscow, Izd~=vo Nauka,

1966' 93“98 .
.| TOPIC TAGSs molybdenum, crystal lattice, thermal expansion

ABSTRACT: The article reports moasurement of the lattico constant of metalloceramic
molybdenum and an ovaluation of its change with different degrees of refining. The

" | samples were prepared by arc melting in a vacuum, by melting in a suspended state, by
zone refining, and by electron bean melting. The lattice constanis were measured by
reverse exposure with flat, massive, and powder samplese “Spectrally pure gold was
used as the standarde A table, based on the experimental results, gives the values of
ine lattice constants for molybdenum of different purities. Tt was found that
annealing at 1200°C complotely oliminatos the slressos. The depth of the hardened
layer depends on the method of working the surface; in the given osse, 1% vas of the

1 Card 1/2
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'.EAUTHOR: Alekseyevskiy, N. Ye.; Ageyev, N. V.; Shamray, v. F.

* ACC NRi AP7002h03 " SOURCE CODE: UR/03637/66/0UJ VLT exyoTEss=""1"
| ?

4o [ . . . .
' ORG: Inmstitute of Metallurgy im. A. A. Baykov Academy of Sciences SSSR (Institut
!metallurgii Akodemii Nauk SSSR)

\
{PITLE: The critical temperature of the ¢ransition to the superconducting state of
the 8-phase in the Nb-Sn-Al-Ge _system

| SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 2, no. 12, 1966,
32156-2161

l 4
1 TOPIC TAGS: niobiwm,tin alloy, aluminum containing alloy, germanium containing
. alloy, supercond\xcti%g alloy, paseonduct:iqn—transi%é:on--temperature,-alloy-vtra.nsi-
sxt.wn temperature , A G'EVW‘D.W
‘ ABSTRACT: Beta-alloys of the Nb-Sn-Al-Ge system with various contents of the alloying
, elements were levitation melted from 99.8%-pure niobium and 99.999%-pure
' aluminum; tin and’germanium, homogenized at $00C for 250 hr and water
quenched. NbySn, Nb,AL and Nb,Ge compounds were found to have a temperature
of transition to the superconducting state (Top) of 18.1, 17.4 and 7.1K,
- respectively. With increasing Sn content’ in alloys of the pseudobinary
: NbSSn—NbaAl section, T, gradually decreased, reached a minimum at the So:Al
: ratio of 131, and gradually jncreased again with a further increase in the
‘Sn content. In g.ll‘.oy_a.of the Nb3Sn-ib3Ge section, T . dropped gharply vith
| Card 1/3 c: 546, 3— g B8 i1 1 621269 _
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content to about 70%, and then remained almost constant. ‘
in the Ge content of alloys along the Nb;A1-NbyGe !
ased to a maximum in an alloy with a 4:1 Al:Ge ‘
inuously with’ {ncreasing Ge content. The \
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an increase of Nbace
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Fig. 1. Critical temperatuxes
(K®) of alloys of the"
Nbasn-Nbahl-Nbgce section '
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In T {tical temperature T, , was also foun e IeGe
i, d-me O & ordering of the investigated alloys. In thz Nbity o~
egree O b .
i‘;:::?nsi:tsxe vﬁlue of T, appears to be deternined mainly by the der
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i 'figures.
i states at the Fermi surface. Orig. art. has: 7T figur
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KOTEL'NIKOV, Boris Pavlovich; BOLY ANOVSKIY , Dmitrly Mikhaylovich;
AGEY_E_IY,‘_L_&“_:\ed.; GONCHAROVA, Ye.A., tekim, reds

[First in the country; gtory of the Shebekino Combine of
synthetic Fatly Acids and Aliphatic Alcohols]Pervyl v strane;
rasskaz o Shebekinskom korbinate sinteticheskikh zhirnykh kis-
1ot 1 zhirmykh spirtov. Belgorod, Belgorodskoe ¥nizhnoe izt-
vo, 1961, 49 p. (MIRA 15:8)

1, Direkter Shebelcinskogo nauchno--issledovatel‘skogo instituta

ginteticheskikh zhirozameniteley 1 moyushchikh sredstv (for

Kotel'nikov). 2. Glavmyy inghener kombinata sinteticheskikh

ghirnykh kislot 1 zhirnykh spirtov (for Bolyanovskiy).
(Shebelkino—0ils and fats)
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On the the
b, ¥Ys. Agoev. {Metallurg, 1940, No. 2, pp- 3.16). (In Russian). N
"I sutnor minu out that Sohonck's formula for the rate of oxida- LA
tion of carbon according to the equation FeO + C 2 CO + Fo ‘oo
is not in accordance with tho ~90
“90

“in open-hearth and electrio furnsces is no
true stats of affairs and docs not explain some results actually
obeerved. 1t i suggosted that the methods of chemical dynamics
(the expomtbl ate of reaction involving the ides of veaction
only betwoen activated molecules) should be applied te reactions
ovourring in the steol-melting process. It is shown how the equa-
tions derived will oxplain such obeerved facts 84 the differences in’
the rates of carbon romoval from melts with originally equal carbon
. and oxygen contenta and tho consistent] htly hi%tler nitrogen
content of electric-furnsce a3 com with open-hearth steel.
m of the activetion of molecules is considered. Bince
rapld reaction and the

The mechanis
the activation of molscules jeads to more
involved in tho production

moru rapid completion of the

of stoel, it would appoat that tho electric-aro furnace with its
enhanoed wﬁvstin{g conditions is to bo favoured. Attempts to :
alow down ratea O resction in aro furnaces to the level of those 000
in open-hoarth furnacos are misguided. . » voo
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8tesl, Liguid _
.glublu. ant Chemical Proceases in Liquid Steel,"

P. Ya. Ageyev, Candidate Tech Sci, leningrad Polytech
Inat, 5 pp

wg.l No 6

Jun 1947

Investigation of physical and chemical processes
which occur in liquid metal, particularly those con-
carmed with generation of nanmetallic additions,
permits an examinstion of farmation of propertiee of
steel; eszpscially first step, which depends on con-
tent of additione. To solve these problems, it 18
neceseary to lroaden studies of surface tension on

-y : 58179

USSR/Motals (Contd Jun 1947

liquid metal--a product of chemical reaction, ‘and to
work cut a method for evaluating this important
factor in metallurgical processes.
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' the diffusion coefficien. e
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Sbornik nauch.- .
31, - Bibliog: 7 items
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.92.73 Mr-Ap 'st. (M
t. 27 no.,2:72-73
Tsveti‘:e.hlakseevich, 1906-1953)

34 10:10)

jch Abramov.
Georglii Alekseev Cvenao. P
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Transla‘tion from: Referativnyy zhurnal, Metallurgiva, 1958, Nr 2, p 22 (USSR)

AUTHORS: Suchil'nikov, §.1., Agevyev, P.Ya.
TITLE: Irvestigation of the Thermionic Properties of Steel-smelting
gla- - (Issledovaniye termoelektronnykh svoystv sta]ep]avil'nykh

S‘J.ack'-JV)
PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR,
1957, pp 453-463. Diskus. pp 505-512

ABSTRACT: Methods are described for measuring the emission current at
temperatures of appx. 1600°. A study was made of slags containing
CaO and SiO;. Ca0, SiO; and Al1,0;, and of four slags from electric

reducing furnaces. It was found that the work-function potential
depended on the Ca0:5i0, ratio. Jt was noted that, as the Si0O; con-
centration in the slag incfeased, the emissivity of the slag decreased,

whereas the work-function potential increased.
Yu.N.

1, Slags—Elestrical propertles
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DUBROV, N.F., kand, telkhn, naulk; MIKHAYIOV, OoAo, kand, tekhn, nauk;
FEL'DMAN, I.A,; DANIIOV, AM,: SOROKIN, P.Ya,, kand, tekhn, pauk,
gtarshiy nauchnyy sotruinik; BUTAKOV, D.K., kand, tekhn, nauk,
dots.; SOYFER, V.M.; LATASH, Yu,V., mladshiy nauchnyy sotrudnik;
ZAMOTAYRV, S.P.; BEYTEL'MAN, A I.; SAPKO, A.I.; PETUKHOV, G.K.,
kand, tekhn, nauk; YEDNEBAL, F.P., kand, tskhn, nauk, dots,;
IAPOTYSHKIN, N.M,, keard, tekhn, nauk, gbarshiy nauchnyy sotrudnilk;
ROZIN, R.M.; NOVIK, L.M., kand, tokhn, nauk, starshiy nauchnyy
Sotr\mk; IAVBKNT'YEV. Bvo: SHIan. Bvo; SHUTKIN. N.I.;
GNUCHEV, SsA., kand, tekhn, nauk, starshiy nauchnyy sotrudnik;
LYUDBMAN, K.PF., dokton-inzh., prof,; GHUZIN, V.G., kand, tekhn,
naulk; BARIN, S.Ya,; POLYAKOV, A.Tu., kand, tekhn, nauk; FEDCHENKD,
A.I.3  AGBYEV, P.Ya., prof., dokbor; SAMARIN, A.M.; BOKSHITSKIY,
Ya.M,, kand, tekhn, nauk; GARNYK, G.A., kand, tekhn. naui;
MARKARYANTS, AJ.A,, kard., %elkhn, nsuk; KRAMAROV, A.D., prof.,
doktor tekhn, neuk; TEDER, L.I.; DANILOV, P.M.

Discussions, Biul, TSNIICHM no,18/19:69-105 '57. (MIRA 11:k)

1, Direktor Ural'skogc instituta chernyih mesallov (for Dubrov).
2, Direktor TSentral'nogo inetituta informatsii chernoy 'metallur—
gil (for Mikhaylov), 3. Nachal'nik nauchno-issledovatel skogo
otdela osobogo komstrulctorskogo byuro tresta "Elektropsch'" (for
Fol'dman). 4. Fachal'nik martencvskoy laboratorii Zlatoustovakogo
metallurgl cheskogo zavoda (for Danilew, AM,), 5. Iaboratoriya
protsessov stalevareniya Instituta metallurgii Ural'skogo fillala

SSSR (for Sorokin). Continued on next card
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DUBROV, N.P.—-(continued) Caxrd 2,

6, Ural'skly politekhricheskly institut (for Butakev). 7. Starshiy
inzhener Bryanskogo machincatroitel'roge zavoda (for Soyfer).
8, Institut elektrosvarki im, Patona AN URRS (for Iatash)., 9. Na~
chal'nik TSentral'noy zavodsksy laboratorii "Uralmashzavoda' (for
Zamotayev). 10, Dnepropetrovskiy metallurgicheskly institut (for
Sapko), 11, Moskovekiy izatitus stall (for Yedneral). 12. TSentral'-
nyy nauchno-issledovatel'skily institut chernoy metallurgii (for
Gmuchev, lepotyshkim). 13, Starshiy master Leningradskogo zavoda
im, Kirova (for Rorin), 3% Institud metallurgii im, Baykova AN
SSSR (for Novik, Polyakev, Garnyk). 15. Nachal'nik tekhnicheskogo
otdela zavoda "Bollshevik" (for Iavrent'yev), 16. Starshiy inzhe-
ner telhnicheskogo otdela Glavspatsstall Minlaterstva chernoy
metallurgii (for Shilyayew). 17. Zamestitel! nachal'nika telhni-
cheskogo otdela zavoda "Blektrcstal'™ (for Shutkin), 18, Frey-
bergskaya goruaya akademiya, Gormnskaya Dsmokraticheskaya
Respublika (for Iyudemen). 19, Zaveduyushchiy laboratoriyey stal'-
nogo 1it 'va TSentral’rogo nauchao-issledovatel'skoge instituta
tekhnologii 1 mashinostroyeniya (for Gruzin)., 20, Starshiy master
elektrostaleplavil'rykh pechey Uralvagonzavoda (for Barin).
21. Zamestitel! nachal 'niks elelkirostaleplavil'nogo tsekha zavoda
"Sivelektrostal'™ (for Pedchenko), 22. Zaveduyushchiy kafedroy
metallurgii stali i elektrometallurgii chernykh mstallov lenin-
gradskogo politekhnicheskogo instituta (for Ageyev). 23, Zame-
stitel! direlktors Instituta mebtallurgii im, Baykova AN SSSR, chlen-
korrespondent AN SSSBR (for Samarin),

(Continued on next card)
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DUBROV, N.P.——(contimued) Card 3.
2L, Machal'nik laboratorii TSentral'nogo nauchrc-isslsdovatel 'skogo
instituta chernoy metallurgii (for Bokshitekly). 25, 2Zaveduyushchiy
kafedroy elektrometallurgii Sibirskogo metallurgicheskogo insti-
tuta (for Kramarov). 26, Nachal'nik elektrostaleplavil'nogo tsekha
Kuznetskogo metallurgicheskege kombinate (for Teder), 27. Nachal'-
pik elektrometallurgicheskoy laboratorii Euznetskogo metallurgiche~
gkogo kombinata (for Damilov, P.M,).
(Steel--Metallurgy)
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TITLE:

PERIODICAL :

! i : ABSTRACT:
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LT Card 1/2

Cherncv, Be Go, Ageye: e

hysical and Chami a2 Fundaments -f Melsl
Pr'tnc*i e Gas Asmcaphere (Fizl ku -khinlzresklys C‘ﬂ”'? o aek
metalley v vakuume 4 v zashokliney aimosfers)

Navchoyye dcklady wysshey shkoliy. Metalliurgiya, 1958, N 2
pp. 4349 (USSR)

The thecretical basziz of the melting metheds of metals ip vauium
and protective gas atmosphers were discussed. In maiting metals
rensisting of Armeo iron and chromiam the n‘fvwger ard cavboen
content of *ha mebtal dg rot affected by *he ohromium oon
during the melt, The dependence beiween th2 nitrogen sonc=n-
tration and the zhromium sontent of the meta) in wazuum meliirg

were !nvestigated. From these investigationns may be szer %hat
with an dncreas2 of the chrcmium sontert in the metal 2 de-
ta“jﬁra*ion ¢f the refining prucess of the metal from rnitreger
in the melting ~f the alloys occurs, Tha bensvisur of gome
elements in the metals in their mei* »g 'n varuum ard protastlve

gas atmesphazs was frvestigated. It was £ ;*d

melsirg prosesa i3 carried cat in 8 prot
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3/137/61/060/012/001/1h9

A0D6 /A101
AUTHORS: Ageyev, P.Ya,, Karasev, V.P., Shkarednyy, M.V.
. it
TITIE: . ~ On the provlem of deoxidizing steel with aluminum

PERIODICAL: Referativnyy zhurnal. Metallurgiya, no. 12,1961, 15, abstract
12A84 ("Nauchno-tekhn. inform. hyul. Leningr. poiitekhn, in.t",

1960, no. 11, 3 - 6)

TEXTs The simultanecus changes of O and Al content during deoxidation of
liquid Fe with aluminum were investigated in s 5 kg laboratory induction furnace
with magnesite lining. Melting and holding of the liquid metal were performed
in pure argon atmospheres, An amount of 0,3% Al was added %o the metal during
thorough stirring of the pool with a quartz red, - In all heats a sharp decrease
of the O conten: in the metal was observed immediately after the addition of Al.
At an initial O content as high as 0.03% in experimental heats, only about 10% A
of the Al added are eliminated due to the redusei concentration of O in. the
metal. Losses of Al on account of Al oxidation on the pool surface did not take
rlace; at such an Al_concentration, evaporaticn cf Al 1s negligible, Losses
of 40% Al, determined during the inveztigaticr, are nonsidered to be caused by

Card 1/2
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« 8/137/61/000/012/001/149
On the problem of deoxi%ézing steel with aluminum A006 /3101

the interaction of Al with Fe oxides of the aotive layer of tne furnace lining.
Within the first 6 - 7 minutes of holding *he me*al, the total O content is re-
duced to minimum value=; during longer holding it does no% change or increases
slightly; this occurs cn acccunt of levelling the rate cf O supply and elimina-
tion from the metal, Establishing the .:onstancy of the total O content in the
metal at this moment does nod correspond to an equilibrium state, since the Al
coneentration varies continuously, The equilibrium state begins after more than
15 minutes. The equilibrium ccnstant of the dacxidasion reacticn of Fe with
aluminum in a magnenite crucikle 1s estimated wo ke 1"10‘11-095 , 10-11,

N

Yu. Nechkin

[Abstracter's notey Complete tranglatior.]

TRy
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s/137/62/ooo/002/oo7/1uf

A006/A101
AUTHORS: hgeyev, P. Ya,. Chernov, B, G,
TITLE: Behavior of composite-alloyed alloy components during melting in

vacuum induction furnaces

PERIODICAL: ' Referatlvryy zhurnal, Metallurgiya, no. 2, 1962, 17-18, abstract
oA8Y4 ("Nauchno-tekhn. inform. byul. Leningr. politekhn. in-t",

1960, no, 11. 7-16)

PEXT: The authors investigated the behavior of components on Ni-base

alloys with up to 10% Cr content. 1t was established that after melting of the

heat at a pressure 8s high as 10-3 mm Hg the Cr content decreased by 1.96%;

this is in a satisfactory agreement with the given calculations, Losses of

components in alloys, alloyed with Cr, A1, Ti, Co, W and Mo, were dgtermined in

a OKQ-497 (OKB-497) induction vacuum furnace at 1; 5,1072; 1,107° mm Hg t/
rarefaction degrees. The liquid metal temperature was measured with an immersim 7
thermocouple and was 1,600°C for the majority of heats. The use of inert gas

during melting of the heat reduces losses of alloying elements to minimum values.

Cr content is subjected to maximum changes during the holding of the melt under

card 172
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